We give necessary and sufficient conditions that a time change of an n-dimensional Ito stochastic integral X, of the form
INTRODUCTION AND STATEMENT OF RESULTS
In the following we will let Xt= X-~(co) denote an Ito stochastic integral in R ~
dXt(co)~u(t, co)dt+v(t,~o)dB,
Xo=xeR n (1.1)
where B,= (B, s ~,, px) is an n-dimensional ~-Brownian motion and u(t,~o)eR ~• v(t, co)~R "• are processes satisfying certain conditions that we will specify later. And we let Y, = Y~(co) denote an Ito diffusion, i.e., a (weak) solution of an Ito stochastic differential equation (in R n)
The conditions on b and a will also be specified later. Note that co--,7(t, co) is an {~}-stopping time for each t, since {co; e(t, co) <s} = {co; t<fl(s, co)} ~.
We now ask the question:
When is the time changed process X~, identical in law with Yt (in short: X~, ~ Yt)?
(1.5)
The motivation for this problem comes from several situations. We mention three of them:
Filtering Theory
Suppose the observation process H, in R ~ is of the form
dHt = z(t, o9) dt + dB,
Let ~,, denote the a-algebra generated by {H,; s ~< t}. Then the innovation process Xt is given by , = u(t, co) dt + v(t, co) dB, a Brownian motion? The situation above describes a sufficient condition in the case when v is the identity matrix. In the case when u = 0 and n = 1 it is a direct consequence of Levy's martingale characterization of Brownian
